Abstract: Evidence of relationships between religious affiliation and the African AIDS pandemic is found in the medical, religion, and sociology literatures. In particular, studies have shown that predominantly Christian countries tend to have higher HIV rates than predominantly Muslim countries. These relationships have been largely unexplored by economists and we seek to identify underlying institutions using a panel of up to 43 sub-Saharan African countries for . Catholic antagonism towards condom use has often but proposed, but we report that the protestant (rather than the Catholic) population share drives the Christianity/HIV correlation. (Also, condom use actually correlates positively with HIV prevalence, though reverse causation likely plays a role). Male circumcision rates have a large negative effect on HIV prevalence. While male circumcision has been linked to Islam in this context, we report that the male circumcision effect is robust to controlling for the Christian population share while the correlation of HIV prevalence and the Muslim population share is not. There is no significant relationship between an index of social regulation of religion and HIV prevalence.
Introduction
An estimated 34 million people suffer from HIV worldwide, and although the sub-Saharan
African region accounts for only 12 percent of the global population, 68 percent of HIV positive individuals reside in sub-Saharan Africa (UNAIDS World AIDS Day Report 6, p.7). In 2010 alone, AIDS claimed 1.2 million lives in sub-Saharan African countries (AVERT, 2011) . The loss of life and health is especially destructive to a region of the world that is characterized by a lack of economic development.
HIV is neither an airborne nor a waterborne virus, and unlike other devastating viruses (e.g., Malaria), HIV does not transmit across human populations via contact with other species.
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The evolution of the HIV/AIDS pandemic is, therefore, almost exclusively determined by human interactions. The institutions governing those interactions are therefore of first-order importance to understanding the pandemic. As the "rules of the game in a society" (North, 1990, p. 3), institutions shape the incentives -the relative costs and benefits -that individuals face in deciding how to act and interact with others.
Religions represent particular bundles of institutions, and this paper explores the role of religions in the sub-Saharan HIV/AIDS pandemic. There are compelling prima facie reasons to believe that religious institutions are critical to understanding this pandemic. accounts for more than a third of the variation in sub-Saharan cross-country HIV rates. Column 3 of table 1 reports results from a regression of HIV rates on both religious variables. The coefficient estimates are again positive for the Christian share, negative for Muslim share, and statistically significant in both cases (though now at the 10 percent level in the case of Muslim).
Neither religion (at least in its major variants) is known to explicitly advocate "high risk"
behavior such as intravenous drug use, prostitution, promiscuity, or homosexuality. 3 The puzzle, then, is how these respective frameworks structure human interactions and lead, directly or indirectly, towards relatively higher or lower occurrences of infection. In other words, we seek to unbundle Christianity and Islam in a way that identifies institutional components (e.g., sexual norms) that are likely to affect the relative rates of HIV infection. 4 Having done so, we construct a panel of data on up to 43 sub-Saharan African countries that includes proxies for these institutional components. Using this data, we attempt to empirically assess which of these are important determinants of cross-country variation in sub-Saharan HIV rates. In doing so we include various additional controls that are suggested by the literature: population density, urban population shares, GDP per capita levels, date of first recorded HIV case, and a country's latitude.
We proceed as follows. Section 2 provides some brief background on the HIV virus and the sub-Saharan HIV/AIDS pandemic. In regards to the role of religion in this pandemic, we review the contributions of previous researchers in section 3. In section 4 we unbundle Christianity and Islam into what we believe to be relevant institutional components and then, in section 5, we describe a data set constructed to include proxies for those components. An empirical analysis of the role of these component institutions is found in section 6. Concluding discussion follows in section 7.
The Sub-Saharan African HIV/AIDS Pandemic
Human immunodeficiency virus (HIV) is the retrovirus that causes acquired immunodeficiency syndrome (AIDS). The retrovirus functions by converting its own genetic template (viral RNA) to the host organism's genetic information (host DNA) while using the host cells' energy and chemical resources for this replication process (Marlink and Kotin, 2004, p. 2) . The DNA of a host cell becomes integrated with the viral DNA leaving the host cell invisible to the immune system. Upon infection, the mutation of host cells occurs rapidly, although the HIV virus may remain dormant for some time. As the HIV virus progresses into advanced stages, the condition turns into AIDS, which ultimately is the condition that results in the deterioration of the immune system. Consequently, AIDS deaths typically result from opportunistic infections and tumors that the body could normally fend off.
The African strain of the AIDS virus was first officially identified in 1983 among several African patients treated in Belgium and France (Carael, 2006) . Experts now believe, however, that the virus has been present in humans for a considerably longer time. In particular, there is a consensus that HIV was transferred from chimpanzees to humans in Central Africa at some point between the 1930s and 1940s (AVERT, 2013) . HIV has been traced to stored human blood from 1959, and it is likely that the first epidemic occurred in Kinshasa of the Democratic Republic of Congo in the 1970s (Denis 2006; AVERT, 2013) . Geographically, the virus began to spread in the early 1980s within the central band of the continent stretching from West Africa to the Indian Ocean, and it progressively moved southward at the end of the decade (UNAIDS and WHO, 2003) . In 1990, the Sub-Saharan HIV prevalence rate was 2.5%, and this rate increased steadily until 2000 when it reached 5.95% (World Bank, 2013) . Despite campaigns to curtail the virus' spread, the 2011 prevalence rate was still a disturbingly high 4.9% (World Bank, 2013) .
Although the virus has permeated throughout Africa, the severity of the epidemic varies widely depending on region. The northern and western regions have remained relatively less affected while southern countries have been the most devastated. At the peak of the epidemic in 2000, the southern countries of Botswana and Swaziland experienced HIV prevalence rates of 26% and 22.3%, respectively, whereas the HIV prevalence rate was 1% or less in the northern countries of Mauritania, Niger, Sudan, and Senegal (World Bank, 2013) .
Initially, the African HIV/AIDS epidemic was met with unresponsiveness both regionally and globally (AVERT, 2013) . Little was known about the virus, and African governments were not only weak but faced more immediate political problems including civil war (Lewis, 2006) .
Moreover, the taboo sexual nature of HIV/AIDS transmission created stigmas that resulted in rejection and censure of scientific evidence by some African leaders (Denis, 2006) . For example, in Zimbabwe, doctors were not permitted to reference AIDS on death certificates. Also, under President Mobutu, press members in the Congo were prohibited from publicly discussing AIDS until 1987 until (AVERT, 2013 .
The worsening of the crisis in the 1990s forced countries to make the issue a national priority (Carael, 2006) . Globally, the world responded with the creation of UNAIDS in 1995 as a Joint United Nations Programme on HIV/AIDS and began to take an active role in assisting the Sub-Saharan African region (UNAIDS, 2013).
Currently, there is an antiretroviral treatment that can be administered to patients daily to allow HIV patients to live longer. Antiretroviral drugs (ARVs) are not a cure for HIV/AIDS, but they slow the progression of HIV to AIDS permitting patients to live relatively normal lives (AVERT, 2012) . While the cost of the treatment was prohibitively high when it was first introduced in 1996, over time, as a result of the introduction of generic versions, price competition, and pressure from organizations, the treatment for an individual is now available at a cost of $64 per year--or 18¢ a day.
Despite the decline in the cost for ARVs and great strides made in its availability, currently, only 49% of Africans infected with HIV are receiving the treatment (AVERT, 2012) .
This is a reflection of sub-Saharan Africa as among the poorest regions of the world. According to the World Bank, in 2008, 47.5% of the sub-Saharan African population was living on $1.25 a day, and 69.2% of the population was living on $2 a day (World Bank, 2012) . In 2012, the subSaharan GDP per capita was $1,433 in comparison to the United States' GDP per capita of $49,965 (World Bank, 2013) .
The antiretroviral treatment is not a cure for HIV/AIDS, nor is such treatment universally available, so preventive measures offer the most effective means for addressing the epidemic.
One of the goals of this study is to trace the cultural channels of the infection from the knowledge of the proximate causes. Direct HIV transmission results from shared bodily fluids during birth, breast-feeding, sexual intercourse, drug injection with shared equipment, or contaminated blood transfusions (Marlink and Kotin, p. 5) . However, because "poverty in Africa precludes drug use" and homosexuality is uncommon in this region of the world, AIDS is chiefly transmitted through sex between men and women and, as a consequence, perinatally to infants (Fredland, 2001, p. 222) . Therefore, this study will look at the reasons that some groups may be more or less likely to expose themselves to the kind of contact that would put them at risk for acquiring HIV.
Previous Studies of HIV/AIDS and Religion in Sub-Saharan Africa
There are only a handful of empirical studies on the relationship between religion and the HIV/AIDS pandemic in sub-Saharan Africa. None of these studies are undertaken by economists.
Gray (2004) while "Christianity prohibits pre-and extra marital sex, there is no legal enforcement to such practices" (Tiruneh, 2009, p. 116) . Furthermore, commercial sex is most prevalent in the southern African countries that are predominantly Christian (Tiruneh, 2009, p. 116 
Unbundling Religious Institutions
Although the literature shows a link between Islam and decreased HIV/AIDS rates, the extant analyses of underlying institutional determinants are incomplete at best. In this paper we seek to explore a more comprehensive set of potentially relevant religious institutions.
Both Christianity and Islam teach that followers should avoid sexual promiscuity, one of the most common channels of HIV transmission. Paul's first letter to the Corinthians counsels
Christians to "flee from sexual immorality" (1 Corinthians 6: 18); likewise, a passage from the 5 McIntosh and Thomas (2004) also explore economic and societal determinants of HIV prevalence. However, they study a broader cross-country sample (which does, of course, include sub-Saharan Africa). They also report that predominantly Muslim countries had lower prevalence rates. However, they also find that Orthodox Christianity also negatively correlates with the prevalence of HIV infection. Drain et al. (2004) explore a large number of socioeconomic determinants for 122 developing countries. However their results are almost exclusively from univariate regressions and are therefore difficult to interpret.
Qur'an warns that one should "not approach unlawful sexual intercourse" (Qur'an: Surat Al-'Isra' 17:32). Despite these clear commands, unsafe heterosexual relations remain the prominent means of transmission of the epidemic in sub-Saharan Africa (de Waal, 2006, p. 60; Fredland, 2001, p. 222 ). Therefore we elaborate on institutions that may affect either the probability of unsafe contact or the probability that unsafe contact transmits the HIV virus.
Male Circumcision
Since the 1980s, scientists have hypothesized that male circumcision decreases the risk of may reduce the likelihood of genital ulcers as an HIV risk factor, and the procedure eliminates the possibility that small tears in the foreskin will make it easier for the virus to enter the body (Morris and Wamai, 2012) .
Although the Qur'an does not explicitly require circumcision of males, Muslims are the largest single religious group to traditionally circumcise males (Rizvi et al., 2009) . Circumcision evolved as a ritual for cleanliness, but it has since become intrinsically incorporated into Islamic culture as an initiation into the Muslim faith (Morse, 2002) . Depending on the family, region, and country, circumcision may be performed symbolically at various landmarks in a Muslim boys' youth: on the seventh day after birth, at the age of seven, after being able to recite the entire Qur'an, or during puberty. Muslim support for the practice has been strengthened by evidence suggesting it is effective as a preventive measure against infection and disease (BBC,
2009).
Of course, circumcision does not offer 100% protection against HIV infection (Bonner, 2001 ). Furthermore, the association between circumcision and decreased infection has led to the concern that circumcision "might substitute, tragically, for other efforts such as condom use and behavioral modifications" (Silverman, 2004, p. 427) . However, the practice of male circumcision in Muslim communities predates the HIV/AIDS pandemic. Therefore, circumcision rates can be reasonably taken as exogenous potential determinants of prevalence rates.
The role of Muslim circumcision draws a significant distinction from Christian cultures in the Sub-Saharan African region. Whereas Muslims continue to practice this time-honored tradition, male circumcision is not nearly as prominent within the Christian populations of Africa (Williams et al., 2006) . Furthermore, some Christian missionaries have attempted to end the tradition of circumcision because the rites "were bound up with so much 'pagan' culture" (Becker, 2007, p. 26) .
Regulation of Religious Mores
Another factor that has been suggested as a link to lower HIV prevalence rates in Muslim populations is the institution of Sharia (Islamic) Law (Tiruneh, 2009) . In contrast to the pursuit of a secular government, "Muslims believe the separation of religion and state lead to moral decadence in society, therefore only Sharia, divine injunctions and positive law, can curb moral decline" (Sindima, 1998, p. 152) . Consequently, the Islamic worldview holds that religious law should become the state law. Muslims uphold traditional values forbidding fornication, and trespassers are subject to punishments specified by the Qur'an. Clearly, this creates a greater incentive to follow Islamic moral code that is not present in many Christian communities. The decrease in promiscuous behavior may contribute to the lower prevalence of HIV.
Aside from the threat of physical and judicial enforcement, it is possible that some religious communities are more effective at enforcing their religious sexual rules than others by means of a socially perceived obligation or peer pressure. A religious community with the ability to influence the behavior of both members (and non-members) may effectively impact the prevalence of religious sexual transgressions. For this reason, a stricter or more conservative society would be expected to see lower levels of HIV prevalence.
Condom Use
The use of condoms is a specific and straightforward means of preventing the spread of HIV.
Traditionally, the Catholic Church has been outspoken in its opposition to the use of condoms to control the spread of HIV (Benagiano et al., 2011) . However, condom usage has also been passionately debated within Islamic communities, and Muslim clerics and leaders have led campaigns against the promotion of condoms (Moszynski, 2008) . Nevertheless, several subSaharan country governments have adopted the AIDS/HIV prevention slogan: "ABC:
Abstinence, Be Faithful, and Use a Condom" and have seen considerable increases in condom use according to the United Nations Population Fund (Deegan, 2009, p. 138) . UNAIDS, UNFPA, and WHO have released the official position statement that "the male latex condom is the single, most efficient, available technology to reduce the sexual transmission of HIV"
(UNAIDS, 2009). However, some experts argue that "consistent condom use has not reached a sufficiently high level . . . to produce a measurable slowing of new infections in the generalized epidemics of Sub-Saharan Africa" (Potts et al, 2008, p. 749) .
Alcohol
Accepted wisdom warns that alcohol in excess lowers inhibitions and may lead to risky behavior including unsafe sex. Heavy episodic drinking is higher in Africa than anywhere else in the world (WHO, 2011, p. 16 (Deegan, 2009, p. 97 ).
Northern Africa tells a different story about the consumption of alcohol, however. Strict adherents of the Muslim faith abstain from alcohol as the Qur'an asserts that "intoxicants . . . are but defilement from the work of Satan" (Qur'an; Surat Al-Maidah 5:90). Globally, abstention from alcohol is highest in the Northern African Muslim countries (WHO, 2011) . In our sample of sub-Saharan African countries (see section 5 below) the pairwise correlation between Muslim population shares and alcohol consumption per capita is -0.0405 and statistically significant at the 1% level.
Data
We Average CHRISTIAN and MUSLIM population shares for the two periods are based on the available 1990-2009 yearly estimates from the CIA Factbook. We also consider the alternative measures reported in La Porta, et al. (1999) . These measures are based on data going back to 1980 and do not give us any variation across the two time periods of our panel. However, they allow us to decompose Christianity into protestant (PROTESTANT_LLSV) and Catholic (CATHOLIC_LLSV) shares. Since the religious composition of a population often varies slowly, being able to make the distinction between protestant and Catholic populations might be worth that cost.
We consider four variables as proxies for relevant religious institutions. For the remainder of our institutional variables, we unfortunately must rely entirely on cross-sectional variation. However, they all represent cultural practices that likely vary slowly over time. We consider MALE_CIRCUMCISION rates based on the 2003 estimates reported by Williams (2006) . We expect that MALE_CIRCUMCISION decreases the likelihood of the virus spreading during sexual intercourse and, therefore, is negatively related to HIV_PREVALENCE.
We employ an index of the social regulation of religion (SOC_REG_RELIGION) that is described in Grim and Finke (2006) and coded by Grim (2005) . This index measures the "general social attitudes toward religion and the actions of social movements and religious institutions toward other religious groups, especially new, foreign, or minority religions" (Grim and Finke, 2006, p. 2 6 Therefore we treat CONDOM as fixed across time periods. Our prior is that condom use will impact HIV_PREVALENCE negatively. However, it is also possible that condom use decreases the perceived riskiness of sexual intercourse and leads to a more than offsetting increase in intercourse. In that case the effect on the spread of HIV could be positive.
For additional controls we begin by following Gray (2004) and consider population density (POP_DENSITY), the urban population share (URBAN), GDP per capita (GDP_PC), and year of a country's first recorded AIDS (FIRST_CASE). Intuition might at first suggest that POP_DENSITY and URBAN are negatively related to HIV_PREVALENCE. Both variables are positively related to the number of people that a given individual can expect to come into contact with. However, The Food and Agriculture Organization (FAO) of the United Nations reports that AIDS is increasingly becoming a greater threat in rural areas than cities (FAO, 2013) . According to FAO, "many urban dwellers and migrant labourers return to their village of origin when they fall ill" (FAO, 2013) . Similarly, while there are numerous reasons to think that GDP_PC correlates negatively with HIV_PREVALENCE (e.g., higher incomes are associated with more education about the nature of HIV, its transmission, and its prevention) there may actually be a higher rate of risky sexual contact amongst the wealthy. This may be related to the fact that the wealthy tend to have better access to health care and therefore, all else equal, perceive infection as less costly. Indeed, existing studies report a positive correlation between HIV and income and wealth (Mishra et al. (2007) and Shelton et al. (2005) ). Additionally, we include the LATITUDE of a country's geographic center to account for the stark contrast in HIV prevalence between
Northern and Southern Africa (Hargrove, 2008 and Tiruneh, 2009 
Religious Affiliation and HIV Prevalence
We first consider the empirical relationships between religious affiliation and HIV prevalence. All variables enter regressions in natural log form. In the case of religious affiliations, we add one to variables before taking logs to avoid problems with observations of zero. Table 4 reports the results of ordinary least squares (OLS) regressions of the log HIV prevalence rate on religious affiliation along with our control variables. Columns (1) and (2) (5) and (6)). Apparently it is the protestant population share (PROTESTANT_LLSV) that drives the significant relationship between HIV prevalence and Christianity in the sub-Saharan country sample. At face value this might suggest that Catholicism's antagonism towards condom use is not a driving factor. If Catholic antagonism towards condom use was driving the positive Christian affiliation/prevalence relationship, we would expect CATHOLIC_LLSV to be itself positive and significant in the regressions. That the protestant population share seems to matter more is an interesting puzzle, and one about which we can only speculate. One possibility is that British and Dutch colonizers in the south of Africa brought both their (predominantly protestant) religion as well as other institutional changes (e.g., production patterns that put stress on indigenous family structures). However, column (7) reports results analogous to those contained in column (5) except that we also include a dummy variable that takes the value of 1 if a country was ever a British or Dutch colony. Not only does that dummy not enter significantly; the coefficient on PROTESTANT_LLSV is virtually unchanged, both in terms of size and statistical significance.
Turning to the remaining control variables, both POP_DENSITY and URBAN are negatively correlated with HIV prevalence. This is contrary to our priors. Also, the simple pairwise correlations between each of these variables and HIV_PREV are both negative. This is consistent with findings of the FAO (2013) and Gray's (2004) estimates for the effects of these variables are also negative (though not significant). Per capita GDP and the HIV prevalence rate are also positively correlated, consistent with the studies of Mishra et al. (2007) and Shelton et al. (2005) . Gray (2004) also reports a similar positive and significant effect for sub-Saharan
African countries and, though insignificant, McIntosh and Thomas (2004) estimate an effect of the same sign for a broader sample of countries. The signs of these effects maintain throughout other regressions reported below. We also note that the farther a country is from the equator, all else equal, the higher its HIV prevalence rate. Although these variables are not the focus of our study, the partial correlations associated with them may be a fruitful subject of further studies.
The remaining control variable consistently has estimated effects that are consistent with our priors and statistically significant. The later a country's first reported case of AIDS, the lower the HIV prevalence rate. In other words, all else equal, the later on the scene HIV appears, the less time it has had to increase in prevalence.
Cultural Institutions and HIV Prevalence
Next we estimate models that relate the (log) HIV prevalence rate to variables that proxy for institutions associated with religious affiliations. The results are contained in table 5.
Column (1) However, amongst our proxies for institutions, we note that CONDOM is the most likely to be plagued by measurement error and/or reverse causality. First, CONDOM is based on selfreporting. Since, in many cultures, reporting on one's use of condoms is likely more embarrassing than reporting on, say, one's alcohol consumption, the possibility for systematic measurement error is particularly severe. Also, CONDOM has no time variation and is constructed from averaging over observations that are idiosyncratically available for the years 1990-2010. (See section 5 above.) Unlike, say, the social regulation of religion, it is quite plausible that observation on higher condom use were caused by programmatic responses to high HIV rates. For example, the highest observed value of CONDOM is 71.5% for Namibia. For the years 1990-2000 the average rate of HIV prevalence for Namibia is 7.72%; very high (though not the highest in our sample). In 1996, the Youth Health Development Program (YHDP) was established in Namibia to promote, among other things, greater use of condoms (Fitzgerald et al., 1999) . Nevertheless, the 2000-2010 average HIV prevalence for Namibia rose to 15.24%! Surely the initially high HIV prevalence rate played a role in determining the policy response. However, whether the subsequent increase in HIV prevalence was in part caused by or despite of the YHDP and other efforts is difficult to determine based on our data. 7 With these caveats, we note that in all subsequent regressions including CONDOM that we report, the coefficient estimate is always positive; it is also often statistically significant.
Data availability on male condom use is quite limited relative to our sample and the column (1) regression includes only 29 countries. Therefore, column (2) reports a similar regression that drops CONDOM. This increases the number of countries to 40. However, the results for ALCOHOL and MALE_CIRCUMCISION are qualitatively unchanged and, while the point estimates both increase (from 0.244 to 0.397 for the former; from -0.445 to -0.378 for the latter) neither change in a statistically meaningful way.
Columns (3) and (4) report regressions that include all four institutional variables along with our full control variable set (with and without period fixed effects, respectively).
MALE_CIRCUMCISION still enters positively and significantly at the 1% level; the point estimates (-0.389 in both cases) are nearly identical to that reported in column (2) (-0.378).
CONDOM does not enter significantly into either regression, nor does ALCOHOL. Recall, however, that ALCOHOL was only marginally significant (10% level) to begin with and that the inclusion of CONDOM diminishes the sample to include only 29 countries. When CONDOM is dropped (columns (5) and (6)) the coefficient point estimates on ALCOHOL remain essentially unchanged but regain their 10% level statistical significance.
As a summary of the results form table 5, the evidence points most clearly towards the practice of male circumcision as having an important and negative impact on the spread of HIV in sub-Saharan Africa. The sample standard deviation of MALE_CIRCUMCISON is about 31.6%. Taking the smallest point estimate (-0.314 from column (6)) starting from the sample mean level of HIV_PREVALENCE of about 5.25%, an increase of the male population that is circumcised from 0% to 31.5% would be associated with the rate of HIV prevalence falling, all else equal, from 5.25% to only 1.1%. To say that this particular quantitative example should be handled with care is a considerable understatement. However, the point of introducing it is to simply emphasize that the coefficient estimates suggest and quantitatively meaningful effect.
Alternatively, the evidence for an important ALCOHOL is much weaker and the coefficient estimates are quite small. (The sample standard deviation of ALCOHOL is only about 3.3 liters and the largest coefficient point estimate is 0.397.) CONDOM is rendered an insignificant correlate by the introduction of our control variable set; SOC_REG_RELIGON never enters significantly.
Is Religious Affiliation Important Once Institutions are Controled For?
The results reported in tables 1 and 4 establish that while both Christian and Muslim population shares, taken individually, correlate significantly with HIV prevalence rates in subSaharan Africa, it is the Christianity/HIV correlation that is robust to the inclusion of both the Muslim population share and a set of other control variables in a regression. We have also identified a set of variables that proxy for specific religious institutions that might drive the relationship between religious affiliation and HIV prevalence. The next logical step is to explore whether the affiliation/prevalence correlation is robust to controlling for these institutional variables.
The results from table 5 suggest that MALE_CIRCUMCISON and perhaps ALCOHOL are relevant. However, it is still possible that CONDOM and SOC_REG_RELIGON are important determinants that are just hard to identify given their collinearity with other variables.
Likewise, it is also possible that the omission from the institutional variables from the table 4
regressions leads to the statistical insignificance of MUSLIM. Therefore we report, in table 6, regressions that always include both CHRISTIAN and MUSLIM population shares, as well as the full set of control variables. We introduce each of the four institutional variables separately to see how the coefficient estimates on religious affiliation change. For example, we would be interested to know if introducing ALCOHOL consumption "knocks out" the statistical significance of CHRISTIAN. If it does, this may suggest that more Christianity is associated with greater HIV prevalence because Christianity (relative to other religions) tolerates/promotes greater consumption of alcohol (and the increased risky activity that goes along with it). (As it turns out, the results reported below do not support this particular story.) For each institutional variable we report two regressions -again, one without and one with period fixed effects included.
Across the eight columns of Regardless of the institutional variable that is included, the CHRISTIAN population share not only enters statistically significantly but, also, the coefficient point estimate is remarkably stable. Across columns (1) through (8) 
Conclusions
We have Here we summarize and discuss what we believe to be the interesting and important conclusions to be drawn from our results.
 The prevalence of male circumcision has a large and negative effect on the spread of the HIV virus in sub-Saharan Africa.
 Despite the conjectures of previous researchers that the practice of male circumcision links Muslim populations to lower HIV prevalence, we find that correlation not to be robust to controlling for the Christian population share even when the prevalence of male circumcision is not controlled for.
 The positive correlation between the Christian population share and HIV prevalence is robust to controlling for per capita alcohol consumption, male circumcision, condom use, and an index of the social regulation of religion.
 Alcohol consumption may indeed have an intuitively plausible positive effect on risky sexual behavior and the spread of HIV, but the effect is quite small.
 There is some evidence that condom use is associated with greater HIV prevalence, but issues of measurement error and reverse causation make interpretation of the estimated effects perilous.
The robustness of Christian affiliation as a positive correlate with HIV prevalence in subSaharan Africa is certainly an intriguing finding. Its robustness is not only to controlling for a country's Muslim population share and our proxies for institutions; the Christian/HIV correlation is also robust to controlling for population density, the urban population shares, income per capita, the country's latitude, and the date when a case of HIV was first reported. This suggests to us that there are religious institutions -perhaps informal behavioral norms -that are part of Christianity in sub-Saharan Africa and important determinants of the spread of HIV.
Unfortunately, we are clearly not controlling for those other institutions. However, while a puzzle remains, a positive contribution of our paper is to cast doubt on some of the "usual suspects" (e.g., Catholic discouragement of condom use).
While we have also confirmed the important contribution of the practice of male circumcision for hindering HIV transmission, our findings call into question the link that previous researchers have made between the Muslim religion and lower HIV prevalence based on the practice. A particularly clear finding is that, controlling for the Christian population share, the Muslim population share does not significantly correlate with HIV prevalence in a country.
Yet male circumcision itself is a robust correlate and is associated with large, negative estimated effects on HIV prevalence. We do not mean to deny the basic fact that Islamic tradition strongly encourages the circumcision of males. Rather, what is interesting is that male circumcision's negative association with HIV prevalence does not align as straightforwardly as one would expect with a country's Muslim population share. This could arise from particular methods of male circumcision that are associated with particular Muslim groups and, as well, are particularly effective in hindering HIV transmission. It could also arise from particular complementary but unobserved institutions that correlate more strongly with male circumcision than with Muslim affiliation.
The positive association of reported condom use with HIV prevalence is troubling. Our prior is that it is largely a result of reverse rather than perverse causation. Still, it would be less troubling if the estimated effects were always small and statistically insignificant. Especially given variation in sub-Saharan African HIV prevalence over a 20 year period, one would hope that programs encouraging condom use yielded negative effects on the spread of the virus large enough to prevent positive and statistically significant correlations from manifesting. We are aware of no cross-country studies of Africa that propose an effective strategy to identify and report the true effects on increased condom use on HIV prevalence. Surely this is fruitful avenue for further research. White HAC-consistent standard errors are in parentheses and *, **, *** denote statistical significance at the 10, 5, and 1 percent levels, respectively. Constant are included in the regressions through not reported. F-statistic is for a test of joint insignificance of the period effects. White HAC-consistent standard errors are in parentheses and *, **, *** denote statistical significance at the 10, 5, and 1 percent levels, respectively. Constant are included in the regressions through not reported. F-statistic is for a test of joint insignificance of the period effects. White HAC-consistent standard errors are in parentheses and *, **, *** denote statistical significance at the 10, 5, and 1 percent levels, respectively. Constant are included in the regressions through not reported. F-statistic is for a test of joint insignificance of the period effects.
